Observations of polarized emission and consequently the investigation of magnetic fields in northern galaxies, have been conducted successfully for some time with, for example, the 100-m Effelsberg telescope of the Max-PlanckInstitut-fiir Radioastronomie and the VLA. However, the opportunity to make corresponding studies in the southern hemisphere has only recently become possible. Therefore, we have begun a long-range project aimed at studying the morphology and dynamics of southern galaxies using the facilities of the Parkes and Molonglo radio telescopes, the Siding Spring optical facilities and the Australia Telescope. Here we present preliminary results from Parkes observations of the three well known galaxies: NGC 253, NGC 4945 and M 83.
Results (a) NGC 253
The SAB(s)c galaxy NGC 253 is a well-resolved member of the Sculptor group. The starburst nucleus, although obscured by gas and dust, is the source of the strongest emission at all wavelengths. It is an intense radio continuum and infrared source (see for example Beck et al. 1979 , Beck et al. 1982 , Klein et al. 1983 , Hummel et al. 1984 , Reynolds and Harnett, 1983 , Harnett and Reynolds 1985 , Rieke and Lo 1975 , Telesco and Harper 1980 , Turner and Ho 1985 , Gear et al. 1986 , in which an increasing number of atoms, radicals and molecules are being detected (Pence 1981 , Morris and Rickard 1982 , Turner 1985 , Scoville et al. 1985 , Joseph et al. 1986 , Henkel et al. 1987 . In addition, an H2O maser, usually indicative of star formation activity in the Galaxy, has been discovered (Lepine and dos Santos 1977, Nakai and Kasuga 1988) . Radio continuum observations of the nucleus have revealed a relatively compact source surrounded by knots of emission with a spectral turnover below -1 GHz Harnett 1983, Turner and Ho 1985) . This is probably due to free-free absorption in the large mass of ionized gas surrounding the nucleus. On a larger scale, a substantial non-thermal disc component is seen. Klein et al. (1983) mapped NGC 253 in polarization at only 10.7 GHz (X2.8 cm). Analysis of the emission suggested that while weak polarization was detected in the inner disc and halo, few of the magnetic field lines are aligned along the spiral arms.
Our 4.75 GHz and 8.55 GHz maps are presented in Figures 1 and 2. They have total-power rms noises of 9 mJy and 20 mJy respectively. At both wavelengths, the emission has an essentially elliptical distribution with an extended disc component. Comparison with the Molonglo Observatory Synthesis Telescope (MOST) map (Reynolds and Harnett 1983) indicates that the 200 mJy unresolved source to the east of NGC 253 at 843 MHz is also apparent in our maps at the two lowest contour levels.
At 4.75 GHz, the bulk of the polarization ^-vectors are oriented at P A = 1 2 7 ± 3°, which means that they lie almost perpendicular to the galactic disc. Polarized emission comprises 3.5 per cent of the total intensity and is confined to the inner disc. Qualitatively speaking, the orientation and distribution of the E-vectors is similar to that seen in NGC 4945.
The 8.55 GHz ^-vectors are also confined, in the main, to the inner region of the galaxy. To the north, they are predominantly oriented at P A « 1 2 7 ± 3° as before; however, the vectors to the south are much weaker than their northern counterparts and appear to diverge over a range of angles (PA = 90° to 127°).
The difference in orientation of the vectors at 4.75 GHz and 8.55 GHz may be explained by Faraday rotation, which would be more apparent at the lower frequency. On the other hand, the better resolution at 8.55 GHz (2.7' as opposed to 4.5' at 4.75 GHz) may be responsible. Klein et al. (1983) noted that the polarized emission at 10.7 GHz (HPBW = 1.18') had a similar orientation to that at 8.55 GHz. At both wavelengths, however, the polarized intensity is maximum in the inner disc and the E-vectors are oriented roughly perpendicular to it.
(b) NGC 4945
The appearance of NGC 4945 in blue light is deceptively ordinary: a ninth-magnitude, edge^on galaxy with a 17' major axis (de Vaucouleurs et al. 1976) . Large amounts of gas and dust obscure much of the structure, including the nucleus, even at near-IR wavelengths, and contribute to the difficulty in classification and diverse distance estimates (these range from 3.9 Mpc to 8.1 Mpc: de Vaucouleurs et al. 1981 , Baan 1985 . At longer wavelengths, however, the nucleus with its many unusual characteristics is revealed. Whiteoak (1986) has reviewed the properties of the region, which in brief is a compact, nonthermal source with both Seyfert and starburst characteristics (Brock et al. 1988) . A superluminous H2O maser has also been detected . Molecules seen in both absorption and emission further reflect the complexity of the nucleus as they originate in the dense circum-nuclear clouds (Whiteoak and Gardner 1973 , Abies et al. 1987 , Gardner and Whiteoak 1974 , Whiteoak et al. 1980 . Continuum measurements with the Fleurs radio telescope (Whiteoak and Bunton 1985) MOST (Harnett and Reynolds 1985) and the Parkes radio telescope (Harnett et al. 1989) have shown a structure similar in many ways to that of NGC 253. A flat-spectrum, nuclear source predominates and very broad disc emission, with extensions away from the galactic plane, is apparent.
The 4.75 GHz polarized emission (Harnett et al. 1989 ) consists of two maxima, one on each side of the plane, which do not appear related to any phenomena in the galaxy. They may be explained in terms of (a) strong ordered magnetic fields in these regions, (b) depolarization in the bar of the galaxy or (c) matter ejected from the nucleus and subsequently interacting with the gaseous disc (cf. NGC 4258; van der Kruit et al. 1972, van Albada and van der Hulst 1982) . To discriminate between these possibilities, we require higher resolution polarization measurements. There is also a region of low polarized intensity extending from the centre of the galaxy to the south-west, which is possibly caused by strong beam depolarization along the line of sight. The orientation of the E-vectors suggests a magnetic field running almost parallel to the disc, assuming no Faraday rotation and emission originating in the galaxy's halo. In Figure 3 , the distribution of 8.55 GHz total power and polarized emission is shown. This map is the result of six 1 coverages and has an rms noise of 10 mJy. The total power distribution at both frequencies is similar and is characterised by a nuclear source and extended disc emission. There is also evidence of slight extensions at the lowest contour level, in the directions of the 4.75 GHz spurs. On the whole, the distribution and orientation of the £"-vectors follow those of the corresponding 4.75 GHz emission, with the polarized emission comprising ~ 2 per cent of the total power peak intensity. This suggests low Faraday rotation in the direction of the source, and therefore, from thd radial distribution of the ^-vectors, a circumferential magnetic field.
(c) M 83
The starburst bar and nucleus, active characteristics and proximity of the face-on galaxy M 83 appear to have been the primary motivation for the spate of research on the object in recent years. H I studies (Rogstad et al. 1974) , while showing that M 83 lies in a huge envelope of H I, have also enabled detailed analysis of the relationship between dust lanes, H II regions and H I clouds (Allen et al. 1985a, b) . The large-scale components of M 83: bulge, bar, smooth disc and spiral arms are apparent from near-IR photometry (Adamson et al. 1987) and radio continuum observations (Harnett 1984 , Ondrechen 1985 , Sukumar et al. 1987 .
We observed M83 at both frequencies at Parkes, but only two coverages at 8.55 GHz were usable, the others having been corrupted by bad weather. The rms noises are 10 mJy (4.75 GHz) and 25 mJy (8.55 GHz). Our 4.75 GHz map, which is shown in Figure 4 , agrees well with that of Sukumar et al., which was obtained with the 100-m Effelsberg telescope. The E-vectors, turned by 90° to approximate the magnetic field direction assuming no Faraday rotation, closely follow the spiral arm pattern and extend significantly further than the optical image.
The field thus appears regular out to a considerable distance and the degree of polarization reaches quite high values (up to -60 percent!). This suggests a high magnetic field alignment and the presence of a massive halo to maintain disc stability. Maximum polarized intensity, which is -4 per cent of the peak total power flux density, is located to the south-east and northwest of the optical bar, while the minima are in the vicinity of the ends of the bar, regions where one would expect significant beam depolarization due to fi-field disturbances.
There is marginal evidence for polarization at X3.5 cm, but more observations are needed for us to produce a publishable map, calculate the rotation measure and analyse the magnetic field in more detail. magnetic fields in all objects. At our angular resolution, the main features observed are two polarization maxima on opposite sides of the nuclei. In the cases of NGC 253 and NGC 4945, where results from two wavelengths are available, these maxima also indicate minimal Faraday rotation.
Further delineation of the magnetic fields in these galaxies awaits multi-frequency observations using the high resolution and sensitivity which will be available with the Australia Telescope in the near future.
